Introduction
Supramolecular chemistry has developed to a fascinating research field, which is used in the preparation of versatile supramolecular materials 1, 2 . For the construction of supramolecular materials, macromolecule is one of the efficient building block 3, 4 . Especially, versatile synthesized macromolecular building blocks was employed to construct host-guest supramolecular materials 3, 5 . The system of cyclodextrin and adamantane (or azobenzene and naphthol) was the usual supramolecular host-guest system. Un to now, various functional host polymers based on cyclodextrin were extensively synthesized, which were applied to construct supramolecular materials based on host-guest interaction 6, 7 . Contrastively, the synthesis of functional guest polymers was lacking 8 . Typically, few functional guest polymers based on adamantane monomer were prepared and used in the development of functional materials 8, 9 . Considering that the synthesis process of functional guest monomer was simpler than the preparing of host monomer based on cyclodextrin, the exploration of the synthesis of functional guest monomer in an efficient way is a significant goal.
Therefore, to meet such a significant challenge, the exploration of the construction of a novel guest polymer based on naphthol-containing monomer (NAP) was carried out. As far as we known, few guest polymer based on 2-naphthol monomer was reported. And just naphthol monomer was observed in the filed of chiral separations 10 . However, considering that naphthol was also the efficient guest molecule for the formation of complex with cyclodextrin via host-guest interaction 11 , the successful synthesis of guest polymers based on NAP was significant for the development of other functional supramolecular self-assembled host-guest materials. 
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Instrumentation
The characterization of the structure of the compound was performed with a Bruker 400 MHz spectrometer using a TMS proton signal as the internal standard. UV-vis spectra were obtained using a Shimadzu 2600 UV-vis spectrophotometer. Scanning electron microscopy (SEM) observations were carried out using a JEOL JSM-6700F scanning electron microscope with a primary electron energy of 3 kV. Dynamic light scattering experiments were performed using a Malvern ZETAS12-ERNANOSERIES instrument. Molecular weights and molecular weight distributions were determined by GPC using THF as the eluent at a flow rate of 1.0 mL·min -1 .
Synthesis of supramolecular guest copolymer (PNAP-co-PAM)
The macroinitiator PAM-Br was synthesized according to our previously report 12 . GPC analysis of PAM-Br revealed a Mn of 8764, Mw of 13671 and a polydispersity, Mw/Mn, of 1.56. And the degree of polymerization of PAM-Br was 119. Then, three kinds of supramolecular guest copolymer was synthesized, which were denoted as PNAP-co-PAM 14 , PNAP-co-PAM 8 and PNAP-co-PAM 4 , respectively. GPC analysis of PNAP-co-PAM 14 The solution of PNAP-co-PAM was prepared for the optical transmissions, DLS and SEM analysis. The concentration of PNAP-co-PAM was 0.5 mg⋅mL -1 .
Results and Discussion
Synthesis of PNAP-co-PAM
To explore of the preparation of functional guest monomer in an efficient way, the synthesis of a novel guest polymer based on NAP was carried out. Herein, considering that Atom Transfer Radical Polymerization (ATRP) was an efficient controlled/living radical polymerizations for the designing of versatile functional materials with complex architectures and compositions 13 , a series of PNAP-co-PAM were synthesized by ATRP. Typically, the synthesis route of PNAP-co-PAM was illustrated in Fig. 1 . Firstly, the macroinitiator PAM-Br was synthesized using acrylamide as monomer at 30 o C. Secondly, based on the macroinitiator of PAM-Br, the block copolymer (PNAP-co-PAM) was synthesized using acrylamide and NAP as monomers at 30 o C. Through altering the molar ratio of acrylamide to NAP, a series of PNAP-co-PAM (PNAP-co-PAM 14 , PNAP-co-PAM 8 , PNAP-co-PAM 4 ) were obtained. Herein, the molar ratio of acrylamide to NAP in PNAP-co-PAM 14 , PNAP-co-PAM 8 , PNAP-co-PAM 4 
Characterization of the self-assembly behavior of PNAP-co-PAM
As a supramolecular guest copolymer, the reveal of the self-assembly behavior of PNAP-co-PAM is significant for the further application in various functional self-assembled materials. Herein, optical transmittance, dynamic light scattering (DLS) and SEM were employed to investigate the the self-assembly behavior of PNAP-co-PAM.
As shown in Fig. 2 . the optical transmittance of the solutions of PNAP-co-PAM 14 , PNAP-co-PAM 8 , PNAP-co-PAM 4 at 600 nm were 67.32%, 8.97% and 1.82%, respectively. And the hydrodynamic diameters of PNAP-co-PAM 14 , PNAP-co-PAM 8 , PNAP-co-PAM 4 were determined using dynamic light scattering (DLS), which were given in Fig.3 . It was proved that the hydrodynamic diameters of the solutions of PNAP-co-PAM 14 , PNAP-co-PAM 8 , PNAP-co-PAM 4 were about 18 nm, 110 nm and 950 nm, respectively. Moreover, the actual morphologies of PNAP-co-PAM 14 , PNAP-co-PAM 8 , PNAP-co-PAM 4 were investigated by SEM and illustrated in Fig. 4 . It was suggested that the spherical nanoparticles were observed. However, the spherical nanoparticles of PNAP-co-PAM 14 were scarce observed and the size of them was smaller. And the size of the spherical nanoparticles of PNAP-co-PAM 4 were too large. Comparatively, the size of the spherical nanoparticles of PNAP-co-PAM 8 were about 100 nm, which was suitable for the preparing of nano-scaled supramolecular materials. 
Discussion of the self-assembly behavior of PNAP-co-PAM
As NAP was a hydrophobic monomer, PNAP-co-PAM (bearing NAP as functional monomer) would exhibited the enhanced hydrophobic property. Therefore, the self-assembled aggregates would be formed when PNAP-co-PAM was presented in water solution. Considering that the mole contents of NAP and the hydrophobic properties in various PNAP-co-PAM (PNAP-co-PAM 14 , PNAP-co-PAM 8 , PNAP-co-PAM 4 ) were different, the different aggregate structure might be observed. Herein, for PNAP-co-PAM 14 , the mole content of NAP was relatively low. Therefore, the optical transmittance of PNAP-co-PAM 14 at 600 nm was 1.82%, the hydrodynamic diameters was about 18 nm, and few aggregate was observed by Fig. 4 a. It meant that the content of NAP was too low to form the efficient aggregate. Contrastly, much more large-scaled aggregates were observed when the molar ratio of acrylamide to NAP, was 4.1:1. Under this condition, the optical transmittance of PNAP-co-PAM 4 at 600 nm was 67.32%, the hydrodynamic diameters was about 950 nm. The self-assembled aggregate of PNAP-co-PAM 4 was not suitable for preparing of nano-scaled materials. Significantly, for PNAP-co-PAM 8 , the optical transmittance of PNAP-co-PAM 8 was 8.97%, the hydrodynamic diameters was about 110 nm, and uniform aggregates were observed by Fig. 4 b. The self-assembled aggregates of PNAP-co-PAM 8 were suitable for constructing of nano-scaled materials as a guest polymer. The successful synthesis of PNAP-co-PAM 8 was significant for the development of other functional supramolecular self-assembled host-guest materials.
Conclusions
To explore of the synthesis of functional guest monomer in an efficient way, a novel guest polymer, PNAP-co-PAM, based on naphthol-containing monomer (NAP) was synthesized. Based on the characterization of various PNAP-co-PAM (PNAP-co-PAM 14 , PNAP-co-PAM 8 , PNAP-co-PAM 4 ), PNAP-co-PAM 8 was selected as the suitable guest polymer for constructing of nano-scaled materials. The optical transmittance of PNAP-co-PAM 8 was 8.97%, the hydrodynamic diameters was about 110 nm, and uniform aggregates were observed by SEM. The successful synthesis of PNAP-co-PAM 8 was significant for the development of other functional supramolecular self-assembled host-guest materials.
